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Ichthyoplankton off Washington, Oregon, and Northern California
May-June 1981

By Jay B. Clark
INTRODUCTION

This report describes the third in a series of cooperative U.5.-U.S.S.R.
ichthyoplankton surveys conducted off the U.S. west coast from 48°-40°N.
Similar reports, based on previous cruises since April-May 1980, have already
been produced (Kendall and Clark 1982a, 1982bh). These surveys are designed to
determine seasonal and spatial distribution of ichthyoplankton as background
information for more detailed studies on early life history of fishes of the
area. I£ is planned to conduct two such surveys each year, at different times
of the year, so that after several years the complete annual cycle of fish egg
and larval occurrence will be documented. These will be the first large-—scale
ichthyoplankton surveys of the area to sample all seasons. Results from these
surveys eventually will be compared to those of the CalCOFI program off
California and Baja California to the south, and to several smaller-—scale
surveysl conducted previously off Washington and Oregon. In the meantime, we
plan to present a data report such as this for each cruise, as soon as

feasible.



METHODS AND MATERIALS

A grid of 123 stations laid out off the Washington, Oregon, and northern
California coasts extended from 3 miles (5.6 km) to 200 miles (370 km) from
shore (Figure 1). Stations were more closely spaced near shore than off
shore. The Soviet Research vessel POSEYDON with Dr. Igor Zhuteyev serving as
chief scientist occupied these stations basically from north to south from
9 May to 2 June 198l. At each station hydrographic casts at standard depths
(o, 10, 20, 30, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600 m) were made as
water depth permitted. Temperature, salinity, oxygen, phosphate, and silicate
determinationslwere made aboard ship with these éamples. Results of these
measurements will be reported elsewhere. Paired neuston tows using 0.3 m high
by 0.5 m wide Sameoto samplers (Sameoto and Jaroszynski 1969) with 0.505 mm
mesh nets were made at 2.0 knots (1.03 m/sec) for 10 min at each station. A
standard MARMAP bongo tow (Smith and Richardson 1977) with 60 cm, 0.505 mm
mesh nets was made with a maximum of 300 m of wire out at each station. Flow-
meters in the mouths of the nets were used to deﬁermine the volume of water
filtered by each net. The Soviets retained one of the paired neuston and
bongo samples, while the Americéns retained the other. The American samples
were processed by the Polish Plankton Sorting Center in Szczecinm, Poland,
where displacement plankton volumes were determined (for bongo samples) and
all fish eggs and larvae removed. The fish eggs were counted; the larvae were
identified, counted and measured. Fish eggs were later identified and counted
by Ann C. Matarese at NWAFC, Identifications were made to the lowest

taxonomic level possible, and in some cases "types" of unidentified eggs or
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larvae were established, in hopes that with further study their identity could
be established. Beverly Vinter at NWAFC checked larval identifications.
Counts of fish eggs and larvae in the samples were converted to numbers per

10 m2 of surface area for the bongo samples and numbers per 1,000 m3 for the

neuston samples. The log of the number of eggs or larvae in the survey area

is based on the Sette and Ahlstrom census as used by Richardson (1981).
RESULTS

The station pattern (Figure 1) was occupied as planned (the Soviets added
stations south of 40°N which they proceséed). Data associated with these
stations are listed in Table 1. A summary of the catches of fish eggs and
larvae are presented in Tables 2 and 3. Totals of 27 taxa of eggs and 58 taxa
of larvae were found. Figures 2-5 illustrate the rank abundances of egg and
larval catches in bongo and neuston tows for the cruise using several measures
of abundance. Figures 6-25 show the geographic distribution, abundance at
each station, and length frequencies of larvae of the more abundant taxa.
Results of recurrent group analysis of.eggs and larvae from neuston samples

are shown in Figure 27, and from bongo samples in Figure 28.
Relative Abundances

The rank order of abundance among the taxa depends on the measure of

abundance examined. Four measures of abundance for each net were used: total



numbers caught, percent occurrence, log of number in survey area, and mean
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number per 1,000 m” (for neuston) and mean number per 10 m2 (for bongo).

In the neuston net, egg catches were dominated by Sebastolobus sp. in

three of the abundance measurements. Bothidae, Icichthys lockingtoni,

Trachipterus altivelis, and Microstomus pacificus eggs were also abundant,

depending on what measurement used (Figure 2). In the bongo net, eggs of
Myctophidae were most abundant according to three measurements, and Lyopsetta
exilis according to the other one (Figure 4).

Larval catches in the neuston net were dominated by Stenobrachius

leucopsarus according to two measurements, and by Cololabis saira and Diaphus

" theta based on the others (Figure 3). Sebastes spp. and Scorpaenichthys

marmoratus larvae were also abundant in the neuston community. In the bongo

net, Stenobrachius leucopsarus dominated all four abundance measurements.

Also abundant were Diaphus theta, Sebastes spp. and Bathylagus ochotensis

(Figure 5).
Distributions

While this 1s not intended to be a definitive report on these data,
certain outstanding features of distribution of the more abundant taxa will be
meﬁtioned. |

Bathylagidae (Figure 6) - Eggs of unidientified deep-sea smelt were
widely distributed in the bongo tows, but in rather low abundance. The main
concentrations were found in the scuthern half of the survey area, just off

the continental shelf.,



Bathylagus ochotensis (Figure 7) — Larvae of this deep-sea smelt were

widely distributed off shore in bongo catches, occurring at 487 of the
stations sampled. Their lengths ranged from 5,0-25.2 (x=9.63) mm SL. Similar
results Iin distribution and lengths were found in April-May 1980 (Kendall and
Clark 1982a).

Myctophidae (Figure 8) — Unidentified eggs of lanternfishes were
collected in bongo tows in offshore waters mainly in the southern two-thirds
of the survey area. Similarities in distribution were also found in April-May
(Kendall and Clark 1982a). Lanternfish have small eggs (0.75-0.85 mm
diameter) and appear fragile, so more eggs may have been caught but ruptured
or squeezed through the 0,505 mm mesh of the bongo net.

Diaphus theta (Figure 9) - Larvae of this myctophid were widely

distributed in bongo catches from southern Washington to waters southward.
They ranged from 2.5-9.0 (x=5.01) mm SL.

Stenobrachius leucopsarus (Figures 10 and 11) - These lanternfish larvae

dominated the catch in the bongo nets in numbers caught and in occurrence
(71%)., They were abundant throughout the survey area and ranged in size from
2.7-50.0 (%=5.8) mm SL. The size and abundance of larvae was consistent with
the results found in April-May 1980 (Kendall and Clark 1982a).

Cololabis saira (Figure 12) ~ Saury larvae were found in neuston catches

primarily off the coast of California, as was the case in April-May 1980
(Kendall and Clark 1982a). Their lengths ranged from 6.0 to 33.5 (%x=16.89) mm

SL.



Trachipterus altivelis (Figure 13) - Eggs of king~of~the-salmon were

found widely distributed in the neuston catches throughout the survey area,
occurring at 40% of the stations occupied.

Sebastes spp. (Figures 14 and 15) — Rockfish larvae were widely
distributed in the bongo catches, mainly in the continental shelf waters. No
attempt was made to identify the species caught. 1In the neuston catches
larvae were found sporadically throughout the survey area in both near and
offshére locations, The rockfish larvae in the neuston net were larger than
in the bongo net (x neuston = 10.1, X bongo = 4,9 mm SL). Similar results
were noticed in April-May 1980 (Kendall and Clark 1982a) and August 1980
(Kendall and Clark 1982bh).

Sebastolobus sp. (Figure 16) — Eggs of the thornyhead dominated three of

the four abundance measurements for neuston catches, but occurred at only 4Z
of the stations occupied. The eggs were concentrated at the nearshore
stations near Coos Bay, Oregon.

Anoplopoma fimbria (Figure 17) - Sablefish larvae in the neuston catches

were found in small concentrations in the noxrthern one-third of the survey
area. They ranged from 10.5-36.5 (x=23.4) mm SL.

Scorpaenichthys marmoratus (Figure 18) - Cabezon larvae were found at

nearshore stations in neuston catches, mainly off of the Washington coast.
They ranged from 4,9-12,0 (§=6.35) mm SL.

"Icichthys lockingtoni (Figure 19) - Eggs of medusafish were widely

distributed in the neuston catches. Medusafish eggs have also been collected
in August 1980, indicating an extensive spawning season (Kendall and Clark

1982b).
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Bothidae (Figures 20 and 21) — Unidentified eggs of lefteye flounders
were found near shore in the northern half of the survey area in bongo
catches, and throughout the whole survey area in neuston catches.

Pleuronectidae (Figure 22) - Unidentified eggs of righteye flounders were
found near shore in the northern half of the survey area in the bongo catches.

Glyptocephalus zachirus (Figure 23) - Eggs of rex sole were found near

shore mainly from the Columbia River to the southern end of the survey area.

Lyopsetta exilis (Figures 24 and 25) - Eggs and larvae of slender sole .

were found in bongo catches throughout the survey area at the near shore
stations. Larvae were concentrated off Oregon as found in April-May 1980
(Kendall and Clark 1982a), while the catches off of Washington were patchy.
The larvae ranged in length from 4.4-22.2 (;=9.3) mn SL., The larvae were
frequently part of the offshore assemblage off Oregon in March-April, as
reported by Richardson et al. (1980).

Microstomus pacificus (Figure 26) - Dover sole eggs were collected in

neuston tows all along the coast, the results similar as in April-May 1980

(Kendall and Clark 1982a).

Community Structure

Regroup analysis of the neuston data at an affinity level of 0.4 revealed
only one group whose members had more than five occurrences (Figure 27). This

group was composed of Tcichthys lockingtoni and Trachipterus altivelis.

Tarletonbeania crenularis and Cololabis saira had affinity levels greater than

0.40 with Trachipterus altivelis.




In bongo catches a complex pattern of interrelations between larvae of
two groups of mesopelagic species was seen. Also a number of species had
affinities with members of one or two of these groups, but not with all

members. Another group of three taxa (Lyopsetta exilis, Sebastes spp. and

Glyptocephalus zachirus), are mainly demersal as adults, but have an extended

larval life and occur beyond the continental slope. A fourth group consisted
of three taxa of flatfish eggs that are mainly found over the continental

shelf.
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Figure 27.--Results of recurrent group analysis on bonge catches {both fish
eggs and larvae) from 1P081l, May-June 1981, at an affinity level
of 0.4. ‘Taxa in rectangles are members of recurrent groups.
Lines connect taxa with affinities outside their groups. Numbers

in parentheses .following taxa names are the numbers of occurrences
of that taxon.
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NEUSTON STATIONS BONGO STATIONS
E 3
FOSITION DATE STANDARD HAUL FACTORS * STANDARD HAUL FACTORS
STATION LAT. LONG. YYNNDD AREA TIME A B TINE A 8
N. W. Kn2 GHT GMT

GOD1A 48 0.0 124 S0.5 B1L 5 9 929. 2039 0.019 12.989 2059 5.078 10.579
6002A 48 1.0 125 13.0 81 5 % 1027, 2325 0.022 14.701 2345 7.931  4.B66
60D3A 47 59.9 125 35.4 81 510 1171, 235 0.024 15.722 258 4.828 3.772
G0D4A 48 0.0 125 56.7 81 510 1855, 600 0.032 21.172 620 6.587 3.0%92
GO0DSA 48 0.0 126 17.4 81 S10 1922, 939 0.027 18.186 1005 7.206 3.189
GD04A 47 40.0 125 21.1 81 510 1689. 1502 0.030 20.039 1513 7.343  3.221
GOO7A 47 39.2 124 59.0 81 510 929. 1753 0.030 20.173 1805 7.257  4.507
GDOBA 47 39.7 124 36.9 81 510 1005. 2025 0.032 21.075 2040 5.880 15.891
6009A 47 19.7 124 26.4 81 510 953. 2300 0.019 12.430 2330 5.624 16.068
6010A 47 19.8 124 49.5 81 511 1123. 154 0.020 13.614 212 6.878  3.229
60114 47 28.0 125 10.1 81 511 1654, 440 0.020 13.248 502 7244 = 3177
6012A 47 20.0 126 7.9 81 511 5142, 1154 0.027 17.767 1215 6.246  2.839
GO13A 47 20.0 127 4.0 81 S11 4464, 1702 0.019 12.567 1715 7.197  3.185
GO14A 47 19.8 127 40.3 81 511 3231. 2320 0.019 12.540 2345 6.669  3.087
GO1SA 46 39.7 128 40.0 81 512  S083. 805 0.018 12.085 825 6.827  3.251
GO14A 446 39.8 127 46.5 B1 512 5213, 1343 0.017 11.134 1403 6.617  3.244
GOL17A 46 39.9 126 48.2 81 512 5345, 1917 0.019 12.398 1935 72.779 3.382
GD1BA 44 40.1 125 49.9 B1 513 4843, 35 0.019 12.404 50 6.307  3.153
BO19A 47 0.0 125 1.0 81 513  2118. 505 0.018 11.878 525 6.992  3.150
6020A 46 59.0 124 40.4 81 513 1020. 845 0.018 11.889 905 7.437  6.951
6021A 47 0.2 124 17.1 81 513 847. 1100 0.020 13.099 1115 8.576 21.989
G022A 46 39.5 124 15.8 81 513 994, 1431 0.01% 12.359 1445 7.631 14.398
6023A 46 39.9 124 37.8 81 513 983. 1701 0.019 12.707 1715 7.483  5.543
GD24A 44 40.0 124 59.9 B1 513 1748. 1957 0.018 12.084 2015 7.824  3.417
60254 46 20.2 124 54.2 81 513 1885. 2320 0.018 11.805 2330 7.290  3.344
BD26A 44 20.0 124 33.4 B1 514 931, 305 0.018 12.117 325 7.478  5.459
G027A 46 20.0 124 13.4 81 514 892. 530 0.018 11.704 610 7.533 24,300
B02BA 45 59.0 124 8.5 Bl 514 931, 905 0.019 12.395 955 6.956  B.483
G029A 46 0.0 124 27.5 81 514 908. 1211 0.031 20.880 1230 '+ 8.749  5.400
B030A 45 59.9 124 48.9% 81 514 1766, 1523 0.018 12.333 1550 2,233 35333
GO31A 46 0.0 125 46.1 81 515 4648. 2345 0.016 10.724 s 6.985  3.190
60324 46 0.3 126 35.7 81 515 4796, 455 0.021 13.857 515 7.210 3.323
6033A 45 S5B8.4 127 28.5 81 Si4 4987. 1114 0.021 14.218 1130 7.510  3.078
G034A 46 0.0 128 24.8 B1 515 5092. 1734 0.020 13.304 1753 6.787  3.030
BO35A 45 20.1 128 31.9 B1 515 5265. 2300 0.018 12.107 2355 6.985 3.132
GO3&A 45 20.1 127 38.7 B1 516 5376. 520 0.018 11.77% 545 6.582  3.047
BO3I7A 45 20.0 126 40.1 81 S1é 5548. 1137 0.020 13.571 1152 7.515  3.158
G038A 45 20.0 125 44.1 B1 514 5285, 1711 0.019 12.997 1730 9.526  4.311
GO39A 45 40.1 124 45.6 81 S1é 1872. 2230 0.019 12.934 2250 9.254  4.148
GD40A 45 39.8 124 26.4 B1 517 981. 50 0.018 12.290 110 6.422 3,755
G041A 45 39.2 124 5.0 81 417 801. 300 0.018 12.179 320 7.276  9.449
G042A 45 19.3 124 8.5 B1 517 967. 550 0.019 12.921 605 6.553 5.903
G043A 45 20.0 124 29.4 81 517 974, 900 0.019 12.814 920 6.805  3.136
GO44A 45 20.9 124 49.2 81 517 1893, 1319 0.020 13.136 1410 6.460  2.821
GD45A 45 0.1 124 S50.4 81 517 2010. 1825 0.017 11.338 1839 441910 Qhedy
G0446A 45 0.0 124 29.0 81 517 1028. 2045 0.019 12.833 2140 7.360 3.228
BO47A 45 0.2 124 7.5 81 517 775. 2345 0.020 13.582 10 6.431 8,351
G048A 44 40.0 124 11.1 81 518 873. 305 0.018 12.287 325 6.505 11.216
G04PA 44 39.8 124 32.9 B1 518 1085. 400 0.020 13,462 615 6.704  4.190
GOSOA 44 40.0 124 53.9 81 518 1910. 910 0.019 12.438 925 6.827 3.330
GOS51A 44 40.1 125 49.8 81 518 5196, 1402 0.018 11.930 1618 6.981  3.232
G0S2A 44 39.8 124 44.2 81 518 5292, 2220 0.019 12,578 2150 7.399  3.303
GOS3A 44 40.4 127 36.9 B1 520 5351, 815 0.019 12.543 900 7.154 3,194
GOS4A 44 40.0 128 29.9 81 520 4996. 1435 0.020 13.248 1456 7.45% 3.3%8
GO554 44 0.2 128 26.0 81 520 5248. 2010 0.019 12,338 2030 7.708  3.488
G056A 43 59.9 127 33.2 81 521 4909. 127 0.018 12.162 145 7.898  3.444
GO574 44 0.0 126 45.2 81 521 5064. 625 0017 115272 640 7.623  3.481
G058A 44 0.0 125 50.1 81 521 5064, 1200 0.018 11.895 1215 7.538  3.396
6O59A 44 19.9 124 55.2 81 521 2013. 1727 0.017 11.531 1753 8.098  3.521
GD6DA 44 19.4 124 34.1 81 521 993. 2015 0.017 11.034 2030 6.761  7.596
GO61A 44 20.0 124 13.5 81 521 B77. 2245 0.017 11.473 2300  6.682 12,149
B062A 43 59.7 124 15.1 81 522 831. 145 0.017 11.604 200 10.452 12,296
GO63A 44 0.0 124 346.2 B1 522 1013. 415 0.019 12.632 430 7.035  4.481

Table l1.——Data associated with bongo and neuston tows during cruise 1P081,
May-June 1981.
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NEUSTON STATIONS BONGO STATIONS
L]
FOSITION DATE STANDARD HAUL FACTORS ™ STANDARD HAUL FACTORS
STATION LAT. LONG. YYMHDD AREA TINE A B TIRE A B
M. WL KM2 GHT BHT
G084A 43 59.9 124 S7.% 81 S22 1735, 740 0.016 10.920 755 7.573  3.458
BO&5A 43 40.0 125 1.4 81 522  1845. 1140 0.017 11.419 1200 6,668 3,348
GD&5A 43 40.0 124 41.2 81 522 1039. 1417 D.017 11.194 1435 6.587  3.229
60674 43 40.0 124 21.5 81 522 943, 1438 0.017 11.371 1652 9.667 B.709
GO6BA 43 18.0 124 28.9 81 522 685, 1931 0.018 11,948 2030 7.279 9.704
GO6%A 43 19.6 124 S5t.1 81 522  1039. 2315 0.019 12.351 2335 7.512 3.295
GO7DA 43 20.0 125 10.9 81 523 2002. 315 0.019 12,755 435 7.217 3.404
80714 43 20.0 124 2.4 B1 523 5275, 1357 0.01% 12.343 1413 8.032  3.4%2
60724 43 20,0 126 57.9 81 $23  5311. 193§ 0.020 13.172 1955 7.481  3.400
GO73A 43 20.0 127 49.6 81 524 5453, 130 D.01%9 12.543 150 7.797  3.450
GO74A 43 19.6 12B 44.4 81 524  585t. 715 0.018 12.010 735 7.692  3.561
GO75A 42 40.2 128 4B.6 B1 524 5847. 1255 p.018 12.290 1315 £.715  3.274
BO768 42 40.0 127 3.9 81 524  S728. 1827 0.020 13,532 1840 7.293 3.381
GO77A 42 40.D 127 0.0 81 525 5761, . 4G D.020 13.533 20 7.134 3.345
GO78A 42 40.1 124 4.1 Bl 525  S5433%, 540 0.026 17,142 610 7.247  3.412
BO79A 43 0.0 125 14.3 81 525 1911, 1124 0.020 13.555 1150 7,146 3,452
GO80A 43 0.4 124 55.1 B1 525 101z, 1408 0.020 13.012 . 1431 7.782 3,384
GOBLA 42 59.% 124 33.9% @1 525 6%8. 1458 0.016 10.975 1720 7.024  7.472
BOB2A 42 40.3 124 34.9 B1 525 824, 2100 D.017 11.442 2115 6.489  &.555
G083A 42 39.8 124 55.2 81 524  1043. 1141 0.018 12.315 1203 6.326 2,775
BOB4A 42 40.0 125 14.9 B1 S26 2041, 1853 0.018 12,222 1413 6.733  3.019
60854 42 19.8 125 11.9 BI 526 1981. 1200 0.021 14,022 1920 7.236  3.064
GOB6A 42 20.0 124 52.1 81 524  1001i. 2150 0.020 13.18i 2205 7.246  3.007
60874 42 20.5 124 32.5 B1 527 B74. 35 0.022 14.B56 50 5.522  5.259
GOBBA 41 59.9 124 24.0 81 527 81B. 340 0.020 13.0S0 425 5.846 7.7%4
GOB%A 41 59.9 124 43.1 B1 527 995, 715 0.020 13,344 725 7.298  3.044
GO90A 41 59,8 125 4.4 81 527 1893, 1010 0.01% 12.822 1030 5.438  2.506
60%1A 42 0.5 125 53.3 €81 527 5044, 1503 0.019 12,415 1543 6.42% 2,722
G0?2A 41 5B.5 126 47.6 81 527 5401, 2100 D.019 12.425 2120 7.172  3.245
GD?3A 41 59.9 127 41.4 81 528 5548. 210 0.021 14.032 230 7.474 3,382
G0%4A 41 57.% 128 33.5 81 52B  555%. 750 0.024 14.18% BOO 7.584  3.354
BO9SA 4% 20,1 128 24.0 €1 428 5707. 1308 0.019 12.812 1320 7,172 3.351
60944 41 19.% 127 30.1 81 52B  5490. 1824 D.017 11.413 1840 7.723  3.358
GO0¥7A 41 20.0 126 3%.4 ©1 528 5251, 2335 0.0i? 12,854 2350 7.35%  3.172
GD¥8A 41 20.0 125 48.1 81 329 52185. 455 0.019 12.547 510 6.814 3,292
GOY9A 41 40.0 124 S57.1 81 529 1950, 1015 0.017 11.461 1035 7.225  3.345
G100A 41 40.5 124 34.8 B1 529  1035. 1303 0.017 11.425 1320 6.815 3.408
B101A 41 40.0 124 14.0 81 529 773. 1515 0.017 13.45% 1530 7.144 14,289
Gi02A 41 20.2 124 1B.8 81 529 981, 1810 0.01% 12.464 1825 6.874  6.946
61034 41 20.5 124 37.0 £1 $29  104i. 2055 09.017 11.312 2110 6.674 3.288
G104A 41 20.0 124 57.5 81 530 ig82. 205 0.018 11.717 220 8.313  3.537
B6105A 41 0.2 124 55.2 81 530 1823, 505 0.019 12,871 523 7.482  3.353
61044 41 0.0 124 35.3 Bi 530 1008. 755 0.01% 12.818 . B15 7.231 3.200
B107A4 40 59.46 124 15.9 81 530 765, 1035 0.019 12.481 1050 6.292  9.391
6168A 40 41.0 124 28.0 Bt 530 ?00. 1313 0.017 11.395 1355 6.6B% 10,965
B10%A 40 40.0 124 44.3 B1 530 1101. 1417 0.01% 12.357 2130 7.464  3.259
61104 40 40.0 125 4.5 81 531 2130, 20 0.01% 12.443 30 4.825  3.020
81114 40 40,0 125 52.1 81 S31 5042, 515 0.023 15.197 540 6.695  3.043
G112A 4D 40.0 126 44.9 81 531 5445, 1107 0.022 14,823 1130 6,620  2.942
61134 40 40.0 127 34.4 81 531 5359, 1647 0.01% 12.997 1707 5.712  2.85%
G114 40 39.9 128 29.3 81 531 5495, 2310 0.01% 12.640 2322 6.376  2.980
G1iSA 40 0.0 129 2.9 81 & 1 4550. 515 0.022 14.462 533 7.471  3.277
6114A 40 D.0 2B 11.1 B1 & I 5548, 1110 0.01% 12,429 1120 6.336  3.074
G1174 40 0.0 127 20.9 81 6 1 §517. 1623 0.021 13,854 1438 7.049  3.204
61184 40 D.0 126 3C.1 B1 6 1 5592, 2150 0.617 11.322 2208 4,798  3.142
G119A 40 0.0 125 39.0 B1 6 2 4455, 255 0.019 12.501 305 6.816  3.127
Gi20A 40 20.0 125 4.9 81 5 2 1812, 715 0.017 11.417 730 6.891 3.2
B121A 40 19.1 124 47.7 81 & 2 1041, 1005 0.018 11.983 1020 5.883  3.186
GE224 40 20.0 124 28B.2 81 & 2 1DO2. 1241 0.017 11.454 1360 7.428 5.087
61234 39 59,5 124 10.9 81 6 2 809. 1615 0.018 11.937
2 3

*"A" Converts catch to catch per 10 m®, "B" converts catch to catch per 1000 m

Table 1 (Continued)
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STAGE: EGG

GEAR: 1 NEUSTON GEAR: 2 RONGO
OCCUR. LOG NO. LOG NO. MEAN NO.
% IN AREA IN AREA FER 10M2
SPECIES

UNIDENTIFIED 5.6%9 7.6330 10.73164 9.07
TELEOSY TYPE C 9.9087 7.594
TELEOST TYRE & 10.2106 30.83
DISINTEGRATED 1.63 2.2273 B.7289 Gab2

ENGRAULIS MORDAX 0.81 7.3143
ARGENTINIDAE P.6131 10.04
NANSENIA CANDIDA 10.4671 2.78
RATHYLAGIDAE 11.3488 12.06
BATHYLAGUS SF. 10.7491 £.869
BATHYLAGUS OCHOTENSIS ?2.8%940 74339
CHAULIODUS MACOUNI 4.88 7.6%01 11,1292 ?.03
MYCTOFPHIDAE 12.5599 ?2.54
THERAGRA CHALCOGRAMMA 8.9600 .67

COLOLARIS SAIRA 2.44 7.4891
TRACHIFTERUS ALTIVELIS 32.84 7.0504 10.9462 B.65

SERASTOLORUS SF. 4.07 10.2139
ICOSTEUS AENIGMATICUS 4.07 7.6018 10.4275 6.06
ICICHTHYS ILOCKINGTONI 35.77 D293 10.7156 8.78
TETRAGONURUS CUVIERI g.8870 7.36
BOTHIDAE 25.20 ?.4683 11.5973 76.62
CITHARICHTHYS SF. 2.44 6.4%974 10.3029 13.22
FLEURONECTIDAE 2.44 6.7390 11.0773 92.00
GLYFTOCEFHALUS ZACHIRUS 6.50 8.1193 10,7063 13.92
ISOPSETTA ISOLEFIS 0.81 6.2654 2.1225 7.90
LYOFSETTA EXILIS 6.50 7.5506 11.44%97 37.07
MICROSTOMUS FACIFICUS 21.14 8.8655 10.6106 12.00
FLEURONICHTHYS DECURRENS 0.81 6.2803 8.6734 5.08
FSETTICHTHYS MELANOSTICTUS 1.63 6.8184 8.8274 7.53

Table 2.--Fish eggs collected in bongo and neuston tows during cruise 1P081,
May-June 1981,
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STAGE: LARVAE

GEAR: 1 NEUSTON GEAR: 2 BONGO
OLCUR. LCG NO. LOG NO, MEAN NoO.
% IN AREA IN AREA FER 10nM2
SFECTES
UNIDENTIFIED : $.14689 7.08
DISTNTEGRATED ' 4.07 g.0808 11.5295 19.19%9
CLUFEA HARENGUS FALLASY 244 7.1508 B.7654 7.28
OBMERINDAE 0.81 5.796% ?.5866 10.10
HANSENIA CANDIDA 10.4346 8.24
BATHYLLAGIDAE 9.92640 B.46
BATHYLAGUS SP. i0.015% 21.63
BATHYLAGUS MILLERI ?.4823 6.82
EATHYLAGUS OCHOTENSIS 0.81 7.002% 11,6395 15.37
RBATHYLLAGUS FACIFICUS 10.7302 8.06
ARGYROFELECUS Sp. T.5963 7.27
CHAULIODUS MACOUNI 10.7306 B.65
SCOFELOSAURUS SF. ?.5870 7.36
MYCTOPHIDAE 10.3091 24.14
DIAFHUS THETA 12.3638 44.00
LAAFANYCTUS SF, . 11.2428 15.40
LAMFANYCETUS REGALIS 10.27500 11.12
LAMPANYCTUS RITTERI 10.7483 10.%0
STENOBRRACHIUE SF. 9.5707 22.03
STENORRACHIUS LEUCOPSARUS 2.44 7.33%56 12.84612 98.61
TARLETONBPEANTIA CRENULARIS 11.4545 17.02
PROTOMYCTOFHUM CROCKERI 11.3947 13.15
FROTGAYCTOPHUM THOMPSONT 10.259¢9 B.41
LESTIDIOFS RINGENS 10.2984 ' B8.68
GADIDAE 9.0300 11.25%
MICROGADUS FROXIMUS ) ?.7340 10.62
BROSMOFHYCIS MARGINATA ?.6285 .80
COLOLARIS BAIRA 18.70 3.6650 )
TRACHIPTERUS ALTIVELIS ' 2.8002 © B.30
MELAMPHAEIDAE 10.2037 7.00
SCORFAENIDAE 10.5580 10.58
SERBASTES SF. : 13.01 B8.3107 11,6873 32.19
SERASTOLORUS SF. 0.81 6.68026 10.3734 8.14
ANOFLOPOMA FINBRIA 8.%4 8.0807
OFHIODON ELONGATUS 0.81 6.2044
COTTINAKE 0.81 6.0606 ?.2545 V.37
ARTEDIUS HARRINGTONI ?.7575 .39
ARTEDIUS NMEANYI : 8.7715 5.98
RADULINUS ASFRELLUS 2.3081 7.27
BCORPAENTICHTHYS MARMORATUS B3.94 8.28477
AGONIDAE ?.4102 7.06
CYCLORPTERIDAE 10.5737 ?.29
BATHYMASTER SP. 0.81 6.2576
RONQUILUS JORDANTI 8.13 7.7269 P.7246 11.49
STICHAEIDAE ' 8.8528 7.03
FOROLIL.INUS ROTHROCKI 8.9400 P .47
AMMODYTES HEXAFTERUS 1.63 6.8406 9.0947 b.67
ICTCHTHYS LOCKINGTONI F.5710 7 .45
CITHARICHTHYS SF. 8.7715 b.88
CITHARICHTHYS SO0RDIDUS 10.6162 ?.52
CITHARICHTHYS STIGMAEUS 4.81 G.0175
GLYFTOCEPHALUS ZACHIRUS 10.2895 ?.31
HIFFOGLOSSOIDES ELASSODON ?.1479 7.29
ISOPSBETTA ISOLERIS 9.7933 8.27
LYOFSETTA EXILIS 11,1549 15.83
MICROSTOMUS PACIFICUS 1.63 6.77%4 10.5152 P43
FLATICHTHYS STELLATUS G.81 4.1748
PLEURONICHTHYS DECURRENS 0.81 Gall9
FSETTICHTHYS MELANOSTICTUS : 7.74638 7.83

Table 3.--Fish larvae collected in bongo and neuston tows during cruise 1P081,
May-June 1981.
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ICHTHYOPLANKTON RANK ABUNDANCE

CRUISE: 1PD8I GEAR: MEUSTON STAGE: EGG
NUMBER CAUGHT «10' PERCENT QCCURRENMCE
SPECIES 0,00 40.00 80.00 120.00  160.00  200.00 SPECIES 0.08 20.00 40.00 £0.00 80.00 190.00
SEBASTOLOBUS SP. 5058 | TRACHIPTERUS ALTIVELIS
BOTHIDAE | 1CICHTHYS LOCKINGTONI
LCICHTHYS LOCKINGTON] BOTHIDAE
MICRCSTOMUS PACIFICUS MICROSTOMUS PACIFICUS
TRACHIPTERUS ALTIVEL1S LYOPSETTA EXILIS
GLYPTODCEPHALUS ZACHIRUS GLYPTOCEPHALUS ZACHIRUS
LYOPSETTA EXILIS CHAULTODUS MACOUN]
CHAUL100US MACDUNI UNIDENTIFLED
ICOSTEUS AENIGMATICUS SEBASTOLOBUS SP.
ENGRAULIS MORDAX ICOSTEUS AENIGMATICUS
UNIDENTIFIED COLOLABIS SAIRA
COLOLABLS SAIRA PLEURGNECT I DAE
TELEDOST TYPE € CITHARICHTHYS SP.
PLEURDNECT [OAE PSETTICHTHYS MELANOSTICTUS
CITHARICHTHYS SP. DI1SINTEGRATED
PSETTLCHTHYS HELANDSTICTUS ISOPSETTA ISOLEPIS
DISINTEGRATED ENGRAULIS MORDAX
1SOPSETTA LSOLEPIS PLEURONICHTHYS DECURRENS
PLEURDNTCHTHYS DECURRENS TELEOST TYPE G
NUMBER 1IN SURVEY AREA
SPECIES DTOEQAN NE&EER Pl%zﬂ-ulnooolgaau 240.00  300.00 SPECLES 5|,-_I%G 0F7.-°° 9,00 i).00 13.00 13.00

SEBASTOLOBUS SP.
ENGRAULIS MORDAX
BOTHIDAE

MICROSTAMUS PACIF{CUS
TELEDST TYPE G

ICICHTHYS LOCKINGTON!
GLYPTOCEPHALUS ZACHIRUS
TRACHIPTERUS ALTIVELLS
ICOSTEUS AENIGMATICUS
PSETTICHTHEYS MELANOSTICTUS
LYOPSETTA EXILIS
DISINTEGRATED

CHAULTODUS MACOUNI
COLOLABIS SAIRA
UNIDERTIFIED
C1THARICHTHYS SP.
1SOPSETTA 1S0LEP!S
PLEURONECTIDAE
PLEURON [ CHEFHYS DECURRENS

SEBASTOLOBUS SP.
1CICHTHYS LOCKINGTONL
BOTHIDAE :
TRACHIPTERUS ALTIVELIS
MICROSTOMUS PACIFICUS
CLYPTOCEPHALUS ZACHIRUS
CHAUL10DUS MACOUNI
1COSTEUS AEN1GMATICUS
UNIDEKNTIFIED

TELEDST TYPE G

LYOPSETTA EXILIS
COLOLABLS SAIRA
ENGRAULIS MORDAX
DISINTEGRATED
PSETTICHTHYS MELANOSTICTUS
PLEURONECTIDAE
CITHARIGHTHYS SP.
PLEURONICHTHYS DECURRENS
1SOPSETTA [SOLEPIS

]

0T
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ICHTHYOPLANKTON RANK ABUNDANCE

CRUISE: 1P0OBI GEAR: NEUSTON STAGE: LARVAE
NUMBER CAUGHT PERCENT OCCURRENCE
SPECIES 0.00 20.00  40.00  60.00  80.00  100.00 SPECLES 0,00 20.00  40.00  60.00  B0.00  100.00
STENOBRACHIUS LEUCOPSARUS ] COLOLABIS SAIRA
SCORPAENICHTHYS MARMORATUS J SEBASTES SP.
COLOLABIS SAIRA g ANOPLOPOMA FIMBRIA
SEBASTES SP. SCORPAENICHTHYS MARMORATUS
ANOPLOPOMA FIMBRIA RONQUILUS JORDANI
RONQUILUS JORDANI DISINTEGRATED
DISINTEGRATED STENOBRACHIUS LEUCOPSARUS
DIAPHUS THETA CLUPEA HARENGUS PALLASI
CLUPEA HARENGUS PALLASI AMMODYTES HEXAPTERUS
OSMERIDAE MICROSTOMUS PACIFICUS
AMMODYTES HEXAPTERUS PLATICHTHYS STELLATUS
SEBASTOLOBUS SP. BATHYLAGUS OCHOTENSIS
PROTOMYCTOPHUM CROCKERI CITHARICHTHYS STIGMAEUS
MICROSTOMUS PACIFICUS BATHYMASTER SP.
PLATICHTHYS STELLATUS PROTOMYCTOPHUM CROCKERI
BATHYLAGUS OCHOTENSIS DIAPHUS THETA
CITHARICHTHYS STIGMAEUS OSMERIDAE
BATHYMASTER SP. COTTIDAE
COTTIDAE OPHIODOK ELONGATUS
OPHIODON ELONGATUS PLEURONICHTHYS DECURRENS
LAHPANYCTUS RITTERI SEBASTOLDBUS SP.
PLEURONICHTHYS DECURRENS LAMPANYCTUS RITTERI
MEAN NUMBER PER 1000M3 LOG OF NUMBER IN SURVEY AREA
0.00 60.00 120,00 180.00  240.00  300.00 SPECIES 00 7,00 9.00 11.00 " T3-00 5.00

— SPECIES

DIAPHUS THETA
SEBASTOLOBUS SP.
OSHERIDAE

STENOBRACHIUS LEUCOPSARUS
PROTOMYCTOPHUM CROCKERI
SCORPAENICHTHYS MARMORATUS
DISINTEGRATED

CLUPEA HARENGUS PALLASI
SEBASTES SP.

COLOLABIS SAIRA
ANOPLOPOMA FIMBRIA
RONGUILUS JORDANI
AMMODYTES HEXAPTERUS
CITHARICHTHYS STIGMAEUS
MICROSTOMUS PACIFICUS
OPHIODON ELONGATUS
BATHYMASTER SP.
BATHYLAGUS OCHOTENSIS
LAMPANYCTUS RITTERI
PLATICHTHYS STELLATUS
PLEURONICHTHYS DECURRENS
COTTIDAE

STENDBRACHIUS LEUCOPSARUS
COLOLABIS SAIRA

SEBASTES SP.
SCORPAENICHTHYS MARMORATUS
DISINTEGRATED

DIAPHUS THETA

ANOPLOPOMA FIMBRIA
RONQUILUS JORDANI
PROTOMYCTOPHUM CROCKERI
CLUPEA HARENGUS PALLASI
BATHYLAGUS OCHOTENSIS
LAMPANYCTUS RITTERI
AMMODYTES HEXAPTERUS
SEBASTOLOBUS SP.
OSHERIDAE

MICROSTOMUS PACIFICUS
CITHARICHTHYS STIGMAEUS
PLEURONICHTHYS DECURRENS
BATHYMASTER SP.

OPHIDDON ELONGATUS
PLATICHTHYS STELLATUS
COTTIDAE

ik
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ICHTHYOPLANKTON RANK ABUNDANCE
CRUISE: 1PDE1 GEARt BONGO STAGE: EGG
NUMBER CAUGHT «1g* PERGCENT QJCCURRENGE
SPEC[ES U;DD 4.0-0{] SlO-ﬁD lgu.ou llsﬂuoo ZFG-DO SPEC]ES DI-OG ZF-OO 4F-ED SPAUU BP-OD 1_00.00
MYCTOPHIDAE 1 LYOPSETTA EXILIS
BOTHIDAE GLYPTOCEPHALUS ZACHIRUS
LYOPSETTA EXIL1S BATHYLAGIDAE
PLEURGNECT 1DAE MYCTOPHIDAE
BATHYLAG!DAE TRACKIPTERUS ALTIVELIS
GLYPTOCEPHALUS ZACHIRUS i CHAUL100US MACOUNL
MICROSTOMUS PACIFICUS 1 BOTH1DAE
CHAUL 10DUS MACRUNT | ICICHTHYS LOCKINGTONE
TRACHIPTERUS ALTIVELIS I MICROSTOMUS PACIF1CUS
CITHARLCHTHYS SP. I BATHYLAGUS SP-
ICTCHTHYS LOCKINGTONL ICOSTEUS AENIGHATICUS
BATHYLAGUS SP. PLEURANECT 1DAE
UNIDENTIFLED UNTOENTIFIED
1COSTEUS AERTGMATICUS CITHARICHTHYS SP.
NANSENIA CANDIDA HANSENTA CANDIDA L
ARGENT INIDAE BATHYLAGUS OCHOTENSIS ]
BATHYLAGUS OCHDTENSIS ISOPSEFTA 150LEP1S 1
ISOPSETTA 1SOLEPIS TELEOST TYPE C [
TELEOST TYPE C ARGENT INIDAE
PSETTLCHTHTS MELANOSTICTUS PLEURON1CHTHYS DECURRENS
DISINTEGRATED TETRAGONURUS CUVIERI
THERAGRA CHALCEGRAMHA PSETTiCHTHYS MELANOSTICTUS
PLEURONICHTHYS DECURRENS THERAGRA CHALCOGRAMMA
TETRAGONYRUS CUVIERI DISINTEGRATED
SPECIES DF:I&AN NE&BDOER Pﬁﬁnowﬂ%p.oo 80.00 100.c0 SPECILES sll'.'n%G DE.NEHBERQ.{IIE SURn}Fu‘t') ARI;:pﬁon _is5.00

MYCTOPHIDAE ] MYCTOPHIDAE 1
BOTHIDAE I BOTHIDAE I
PLEURONECT IDAE LYOPSETTA EXILIS I
LYOPSETTA EXILLS BATHYLAGIDAE I
GLYPTOCEPHALUS ZACHIRUS CHAULIODUS MAGDUNI |
CITHARICHTHYS 5P. PLEURONECT IDAE ‘Il

BATHYLAGIDAE

MICROSTOMUS PACIFICUS
ARGERTIHIDAE

NANSEN[A CANDIDA
THERAGRA CHALCOGRAMMA
CHAULIODUS HACOUNRI
UNIBENTIFIED

BATHYLAGUS SP.

ICICHTHYS LOCKIMGTONI
TRACHIPTERUS ALTIVELIS
{COSTEUS AERIGHMATICUS
ISOPSETTA 1SOLEPIS
TELEQST TYPE C
PSETTICHTHYS MELANOSTICTUS
TETRAGONURUS CUYVIERI
BATHYLAGUS OCHOTENS1S
DISTNTEGRATED
PLEURONICHTHYS DECURRENS

TRACHIPTERUS ALTIVELIS
BATHYLAGUS SP.

ICICHTHYS LOCKINGTONI
UNIDENTIFIED
GLYPTOCEPHALUS ZACHIRUS
MICROSTORUS PACIFICUS
NANSENTA CANDIDA
1COSTEUS AENIGMATICUS
CITHARIGHTHYS SP.
TELEOST IYPE C
BATHYLAGUS OCHOTENSIS
ARGENTINIDAE
TETRAGONURUS CUVIERI
1S0PSETTA 1S0LEFPLS
THERAGBRA CHALCOGRAMMA
PSETTICHTHYS MELANQSTICTUS
DISINTEGRATED .
PLEURONICHTHYS DECURRENS

*ﬂ_a_4_4
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ICHTHYOPLANKTON RANK ABUNDANCE
CRUISE: 1POBI GEAR: BONGO STAGE+ LARVAE
NUMBER CAUGH 10'
SPECIES oo O ag a0 00 “'foo  apoo  ipo.oo SPECIES o e QECUREEACE 1000 10900
2m STENDBRACHIUS LEUCOPSARUS 1

STENOBRACHIUS LEUCOPSARUS
DIAPHUS THETA

SEBASTES SP.

BATHYLAGUS OCHOTENSLS
LYOPSEETA EXILIS
DISINTEGRATED
TARLETONBEANIA CRENULAR1S
PROTOMYCTOPHUM CROCKERI
LAHPANYCTUS SP.
CYCLOPTERIDAE
LAMPANYCTUS RITTERI
BATHYLAGUS PACIFICUS
LAMPANYCTUS REGAL1S
MICROSTOMUS PACIFICUS
CHAULIODUS MACOUNI
CITHARICHTHYS SORDIDUS
GLYPTOCEPHALUS ZACHIRUS
HYCTOPHIDAE

1SOPSETTA ISOLERIS
SEBASTOLOBUS SP.
HANSENIA CANOIDA
SCORPACHIDAE
PSETTICHTHYS MELANOSTICTUS
RONQUILUS JORDAM1
ARTEDIUS HARRINGTONI
PROTOMYCTOPHUH THOMPSORI
MICROGADUS PROXIMUS
OSHERIDAE

HEL AMPHAEIDAE
LESTIDIOPS RINGENS
AGOHIDAE

RADULINUS ASPRELLUS
COTTIDAE

BATHYLAGUS SP.
STENDBRACHIUS SP.
GAD1DAE

BATHYLAGIDAE
UNIDENTIFIED
HEPPOGLOSSOIDES ELASSODON
TRACHIPTERUS ALTIYELIS
BROSMOFRYC1S HMARGINATA
ARTEDIUS MEANY!
SCOPELOSAURUS SP.
ARGYROPELECUS SP.
CITHARICHYHYS SP.
ICICHTHYS LOCKINGTON]
AMMODYTES HEXAPTERUS
PORACL INUS ROTHROCKI
STICHAETDAE

CLUPEA HARENGUS PALLASI
BATHYLAGUS MILLERI

J

BATHYLAGUS DCHOTENSIS
LYOPSETTA EXILIS
SEBASTES SP.

DIAPHUS THETA
TARLETONBEANIA CRENULARIS
DISINTEGRATED -
PROTOHYCTOPHUH CROCKERI
CYCLOPTERIDAE
LAMPANYCTUS SP.
BATHYLAGUS PACIFICUS
CHAULLIODUS MACQUNT
LAMPANYCTUS RITTERL
MICROSTOMUS PACLFICUS
LAMPANYCTUS REGALIS
CI1THARICHTHYS SORDIDUS
SEBASTOLOBUS SP.
NANSENIA CANDIDA
1SOPSETTA 1SOLEPLS
GLYPTOCEPHALUS ZACHIRUS
PSETTICHTHYS HELANOSTICTUS
PROTOHYCTOPHUM THOMPSONL
ARTEDIUS HARRINGTQN]
SCORPAENTDAE
HELAMPHAE1DAE
MICROGADUS PRBXIMUS
OSHERIDAE

LESTIDIOPS RINGENS
AGONIDAE

RONOUILUS JORDANI
RADULINUS ASPRELLUS
MYCTOPHIDAE
BATHYLAGIDAE
UNIDERTIFIED

COTTIDAE
HIPPOGLOSSOLDES ELASSODON
TRACHIPTERUS ALTIVELIS
BROSMOPHYCIS MARGINATA
ARTEDIUS MEANYI
SCOPELOSAURUS SP.
ARGYRGPELECUS SP.
CITHARICHTHYS SP.
1CICHTHYS LOCKINGTONI
AMMODYTES HEXAPTERUS
PGROCLINUS ROTHROCKI
STICHAEIDAE

BATHYLAGUS SP.

CLUPEA HARENGUS PALLAS1
BATHYLAGUS MILLERI]
GADIDAE

STENOBRACHIUS SP.

W o, y v
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15.00

CRUISE: 1PO81 GEAR: BONGO STAGE: LARVAE
MEAN NUMBER PER 10M2 LOG OF NUMBER [N SURVEY AREA
SPECIES OLED_ ZPAUD 4P-UU BP.OU Blﬂ-ﬂﬂ I‘DDADD SPECIES SI-DD 7‘-00 QI.DO III-OO l‘:l-DO
STENOBRACKIUS LEUCOPSARUS | STENDBRACHIUS LEUCOPSARUS 1
DIAPHUS THETA DIAPHUS THETA ]
SEBASTES SP- SEBASTES SP. ]
MYCTOPH]DAE BATHYLAGUS OCHOTENSIS ]
STENDBRAGHIUS SF. DIS{NTEGRATED ]
BATHYLAGUS SP. TARLETONBEANTA CRENULARIS ]
DiSINTEGRATED PROTOMYGTOPHUM CROCKERT ]
TARLETONBEANTA CRENULARLS LAMPANYCTUS SP. ]
LYOPSETTA EXILIS LYOPSETTA EXILIS I
LAMPANYCTUS SP. LAMPANYCTUS RITTERL ]
BATHYLAGUS DCHOTENSIS LAHPANYCTUS REGALLS
PROTCMYCTOPHUM CROCKER! CHAUL100US MACOUNI
RONOUILUS JORDANI BATHYLAGUS PACIFICUS
GADIDAE CITHARICHTHYS SORDIDUS
LAMPANYGTUS RITTERI CYCLOPTERIDAE ]
LAMPANYCTUS REGALIS SCORPAENIDAE }
MICRDGADUS PROXIMUS MICROSTOMUS PACIFICUS ]
SCORPAEN1DAE NANSENIA CANDIDA ]
OSMERTDAE SEBASTOLEBUS SP. ]
PORDCL INUS ROTHROCKI [ MYCTOPHIDAE
CITHARISHTHYS SORDIDUS [ LESTIDIOPS RINGENS
MICROSTOMUS PACIFICUS ] SLYPTOCEPHALUS ZACHIRUS
ARTEDIUS HARRINGTON! ] PROTOMYCTOPHUM THOMPSONI
COTTIDAE | MEL AMPHAE 1 DAE ]
GLYPTOCEPHALUS ZACHIRUS ] BATHYLAGUS SP. E
CYCLOPTERIDAE | BATHTL AGIDAE
LESTIDIOPS RINGENS ) TRACHIPTERUS ALTIVELLS
CHAULTODUS HACOUNI [ 1SOPSETTA [SOLEPIS
PROTOMYGTOPHUM THOMPSONI - PSETTICHTHYS MELANOSTICTUS
BATHYLAGTDAE L ARTEDIUS HARRINGTONI
TRACHIPTERUS ALTIVELIS — M1GROGADUS PROXIMUS
1SOPSETTA ISOLEPIS [ RONQUILUS JORDANI
NANSENIA CANDIDA { BROSMOPHYCIS MARGINATA
SEBASTOLDBUS 5P. [ ARGYROPELECUS SP.
BATHYLAGUS PACIFICUS SCOPELOSAURUS SP.
PSETTICHTHYS MELANOSTICTUS ] OSMERTDAE
TCICHTHYS LOCKINGTOR] | ICICHTHYS LOCKINGTONI
SCOPELCSAURUS SP. ] STENDBRACHIUS 5P,
HIPPOGLOSSOIDES ELASSODON ] BATHYLAGUS MILLERI
CLUPEA HARENGUS PALLASI — AGONIDAE
RADUL INUS ASPRELLUS | RADULINUS ASPRELLUS
ARGYROPELECUS SP. L COTTIDAE
UNIDENTIFIED LI UHIDENTIFIED
AGONIDAE I HIPPOGLOSSDIDES ELASSOOON
ST1CHAE1DAE [ AMMODYTES HEXAPTERUS
MEL AMPHAE 1 DAE ] GADIDAE
BATHYLAGUS MILLER] | PORGCL INUS RCTHROCK1
BROSMOPHYCIS MARGINATA L] STICHAEIDAE
AMMODYTES HEXAPTERUS CITHARICHTHYS SP.
CITHARICHTHYS SP. 3 ARTEDLUS MEANYI
ARTEDIUS MEANY1 CLUPEA HARENGUS PALLASI
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Figure 6.——Distribution of eggs of Bathylagidae from bongo tows during cryise
1P081, May—June 198l. Abundance expressed as numbers per 10 m“.
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Figure 7.-—Distribution and lengths of Bathylagus ochotensis from bongo tows
during cguise 1PO81, May~June 198l1. Abundance expressed as numbers
per 10 m",
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Figure 8.~--Distribution of eggs of Myctophidae from bongo tows during crujse
1P0O81, May-June 1981. Abundance expressed as numbers per 10 m”.
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Figure 9.--Distribution and lengths of Diaphus theta from bongo tows during
cruife 1PO81, May-June 1981. Abundance expressed as numbers per
10 m™.
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Figure 10.--Distribution and lengths of Stenobrachius leucopsarus from neuston

tows during cruise
numbers per 1,000 m”.
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Figure 11.--Distribution and lengths of Stenobrachius leucopsarus from bongo

tows during crui
numbers per 10 m”.

5e 1P081, May—June 1981. Abundance expressed as
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Figure 12.--Distribution and lengths of Cololabis sajra from neuston tows
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Figure 13.--Distribution of eggs of Trachipterus altivelis from neuston tows
during cruise 1P0813 May-June 198l. Abundance expressed as
numbers per 1,000 m”.
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Figure l4.~-Distribution and lengths of Sebastes sp. from neuston tows during

cruise

1,000 m~.

%POBI, May-June 1981. Abundance expressed as numbers per
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Figure 15.~-Distribution and lengths of Sebastes sp. from bongo tows during
cruiEe 1P081, May—Junme 198l. Abundance expressed as numbers per
10 m“,
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Figure 16.--Distribution of eggs of Sebastolobus sp. from neuston tows during

cruise ]P08l1, May-June 1981.
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Figure 17.——Distribution and lengths of Anoplopoma fimbria from neuston tows
during cruise 1P0813 May—June 198l. Abundance expressed as
nunbers per 1,000 m™.

—



)

37

129 O0OW 127 OoW

48 OONM
47 OOM “
46 OON )}
45 00N -
44 OON J“
43 0ON
42 OON
. Scorpaenichthys marmoratus
40 Neuston
May 1981
n =65
w 304 F
<
o=
[
<
-
1w 207
=]
o
L
g
= 104
=

o llh

20

0 10
STARDARD LENGTH (MM)

e —= == ——

125 QoW

129 0OW 127 0oM

125 Q0w 123

+404471 +105

+13

+12

+21

+13

+12

0oW

48 OON
“ 47 OON
}1 46 OON
“ 45 00N
“ 44 00N
d 43 OON

“ 41 QON
“ 40 0ON

i..

123 00W
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Figure 19,--Distribution of eggs of Icichthys lockingtoni from neuston tows
during cruise 11’0‘813 May-June 1981. Abundance expressed as
numbers per 1,000 m”. :
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Figure 20,——Distribution of eggs of Bothidae from neuston tows during cruise
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Figure 21.--Distribution of eggs of Bothidae from bongo tows during cruise
1P081, May-June 1981. Abundance expressed as numbers per 10 m
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Figure 22,-——Distribution of eggs of Pleuronectidae from bongo tows during

cruige 1P081, May-June 198l. Abundance expressed as numbers per
10 m™.
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Figure 23,—-Distribution of eggs of Glyptocephalus zachirus from bongo tows
during cruise 1P881, May-June 198l. Abundance expressed as
numbers per 10 m“,
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Figure 24.-—Distribution of eggs of Lyopsetta exilis from bongo tows during
cruiie 1P081, May—June 1981. Abundance expressed as numbers per-
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Figure 25,--Distribution and lengths of Lyopsetta exilis from bongo tows
during cruise 1PQ81, May—June 198l. Abundance expressed as
numbers per 10 m“.
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Figure 26.--Distribution of eggs of Microstomus pacificus from neuston tows
during cruise 1P0813 May-June 198l. Abundance expressed as
numbers per 1,000 m~.




Cyclopteridae (24 ==

[T Trachipterus altivelis {28} Nansenia candida {15)
Bathylagus pacificus {15) -
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L_TI

N Bathylagus ochotensis (89)

— T
L Bathylagidae {30) = _—
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Figure 27.--Results of recurrent group analysis on bongo catches (both fish
eggs and larvae) from 1P081, May-June 1981, at an affinity level
of 0.4. -Taxa in rectangles are members of recurrent groups.
Lines connect taxa with affinities outside their groups. Numbers
in parentheses .following taxa names are the numbers of occurrences
of that taxon.
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